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(54) Liquid detergent composition comprising quaternary ammonium surfactant having germicidal properties 

(57) Liquid laundry detergent composition comprises (parts by weight): 

(A) at least one anionic surfactant selected from alkylethercarboxylates and alkylethersulphonates 
preferably 1 to 40 parts; 

(B) at least one quaternary ammonium surfactant having germicidal properties, preferably 1 to 25 parts* 
i l *^fj^ nonionic surfactant selected from linear and secondary alcohol alkoxylates, alkylphenol 

ethoxylates, alkyi polyglyco sides, amine oxides and alkanolamides, preferably 3 to 50 parts* 

(D) optionally, at least one anionic co-surfactant selected from alkylsulphates, alkylsul'phonates 
alkylethersulphates, alkylarylsulphonates and alkylarylethersulphates, preferably 0 to 10 parts, provided that 
the quantity does not exceed 50% of that of component (B); ' h 

(E) balance, to 100 parts, of water; wherein the weight ratio of (B) to (A) is at least 1*2 

nM .H- f ^^'^Po^^'O" "?3y additionally comprise up to 10 parts of at least one of builders, chelating agents 
PH adjusters, stabilizers, hydrotropes, rheology modifying agents, sequestrants, optical brighteners, solvents 
colouring agents and fragrances. The composition is preferably used in an aqueous bath in a weight ratio of ' 
detergent composition to water of at least 1:500. 
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IMPROVED COMPOSITIONS CONTAINING ORGANIC 



Compounds 



detagcncy, good anti.«,U ,«l «>mpos,dons toclude: good 

.he ,e«i,e or ga^en.. d« .o^ ^^oTIf „ " " ""omposidoo of 

this type, which a« wen kn„«n I-")""! ^etergen. compositions of 

deterge^t ^^s>^^^rj^:^::Z^-^T: 
textiles in a washing nachine Whit, T l>™<tenng of garments or 

good Cleaning effeiT^ ^ T ""^"^ ""own to provide 

present,, heifg ^^^^.^^17'-' 
provide a particularly effective sJZZZT- """^'"""'^ ^ °°' 
gannents or textiles Such ^^^^f^' '^'^ '° '^-^-X 
specific protection against I^^T^""""^ ^' "° ""'^O' 

garments or textiles. Accortingly fl.^^? ""^"^ 
dete^ent compositions for pju^ v^cT^l^^r »f '^-<^ 

sanitizing effect providing for a ^hTI ^ ^ = 
-y nonnally be presets rho^ :;'j^^^ "-Ha as 

vegetative bacteria such a. fl.os. hXnlr ..f"^ ""^ ^ram negative 



While 



readily pnniuce as it is well known ,h , ' °" ^ ^<^' to 

s-ftctant germicides, il^':;::' Z^"^" 

.0 be effective against such ^^ZZlZ'^"^'^ """^ 
may also be readily seen thatZh^Z ^ 

detergent for^^^Z^^^^'^ 7 ^"""^ f"-" ^ ^ 
Of one or more anionic surfalT^ ^^^T """^ " 
a-ts. Which however are 
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quaternary 



Lf . — w. '-""iwiiusianaing such a techntoai 

X":iiruTr ""'"^^ -^'"-^^ ~ 

I-or example, U.S. Patent No 5 08n sin ♦^o-.u .. 

wui iNo. 3,U8U,830 teaches a water dispereible 

composition comprising a hydrophobic aiiatema«, , • 

A • ■ *- 6 ^ animomum comoound. a noiv^th-^ 

denvatjve compound used as a dispersing ^e^nt .r.A ^ ■ ^ polyether 

«»Uo , 4.- u . uispersmg agent and certain quaternary ammonium*! 

salts which are used as a stabilizins aeent fnr ti,« ^ -"mnomums 

these constituents. ' fonnulations fonned from 

U.S. Patent No. 5.368.756 to Vogel et al. provides a rinse added fabric 
-^g composition which comprises a mixture of certain diester quatl^ 

1^ ^.^^^ ^^^P^°^^^ -eL anTZli^uid 



compound with anionic detergent surfactants anZ Z '^"^^^ 
be entrapped in a ^ric bein7^^ 

U.S. Patent No. 5.399^0 to Woo et al. provides certain hard surface 
d^rg«. compositions comprising either a mixture of zwitterionic de^^ 

or a low sudsing nonionic detergent surfactant with a suds Xilg 
amount of a phosphorous contaimng alkoxvlate wh,Vh ^ 
regulation and maint^n. ^"^^^^ good suds 



rinsing characteri^r<: 



cleaning activity. 



U.S. Patent No. 5,409,621 to Ellis et al. teaches a fabric cnft. • 
comprising a water insoluble quatemarv an,n,o ^ composition 

ctok i- • ^ ^^O'""™ compound and a nonionic 

stabihzmg agent which may be an alkoxvlated r ^ r . ^ "^'"O"^*^ 

average in or . . ^'^^^^^ ^«-^22 l^ear alcohol comprising on 

average 1 0 or more moles of an alkvlene n^irt^ u • i. . ^ 

v/i oil <uK,yiene oxide or which mav hear -r -i^ l i 

U.S^ Paten, No. 5,415.813 u, M«s.,^ « ^. ^ ^ Ip^T^l. 

cl«mer m fte fonn of a micromukion which finds use ta cleanmTh^T^!^ 

said lo be effectivi. m cleamig hard surfaces are 



laundrv h!' « "quid disinfe«an. 

cryptoamomc surfactant and a quatemarv s,mo,« • '.aso-catied 

• • J . . quaiemaiy anunomum compound which is efferHv^ ,o 

a germicidal active apent _ _ ^ enective as 



sntial ingredients. 

sur&ctant 



ccW or no„y, pheool witf, a c^o^Z^^Z^l ""^ 

Cass and a ,ua.e„^ an^^Z^ Sennicid::^n:L°/<^^'2"::'^'''"' 

waicr earner m particular ratios of 
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nomomc surfactantrciyptoanionic surfactant.quatemaiy anunonium germicide in the 
r^ge of fix,m 2:4:1 to3.5:5:I provide effective latmdry detergent compositions wiiich 
ofifer a germicidal efifect and antisoU redeposition properties. The compositions are 
provided preferably inliquid form and may comprise other nonessential ingredients 
mcludmg foam stabilizers, anti-irritating agents, brighteners. fragrances, dyes. pH 
adjusters such as a buffer, or tri-cthanol amine and a viscosity modifier such as 
ethanol. Therein, it was observed that the addition of the nonionic ethoxylated octyl 
and nonyl phenol surfactants were an essential constituent in order to provide both 
stabihty and good detersive action. Further, as is illustrated on Table 2 of that patent, 
tfie compositions taught therein were effective to have gemiicidai efficacy in aqueous 
dilutions within the range of from 1 :200 to 1:333 in parts by weight, with most of the 
compositions having germicidal efficacy at maximum dilutions of 1 :200-250 

US 4.810.409 to Harrison et al. teaches compositions comprising a quaternary 
armnomum germicide, anionic and nonionic surfactants wherein the ratio of 
cationic:anionic surfactant are at least 3.3 : 1 . In such a manner. Harrison demonstrates 
that such an excess of cationic surfactant is needed to maintain germicidal efficacy in 
the presence of the claimed amount of anionic surfactant. 

U.S. Patent No. 4.493,773 to Cook et al. teaches certain low phosphate 
detergent compositions which include nonionic detergent surfactants, an alkyl 
polysaccharide detergent surfactant, and a cationic softening/anti-static compound 
which may be a quaternary ammonium cationic surfectant In the aforesaid 
compositions, die nonionic surfactant is preferably one according to the formula 
R(0QH4)„0H wherein R is a primary alkyl Co.,, and n has an average value of from 
about 2 to 9. The alkyl polysaccharide detergent surfactant is one according to the 
formula RO(R'OMZ), wherein R is an alkyl hydroxalkyl alkylphenol, hydroxyalkyl 
phenol, alkyl benzyl or mixture of one or mnr*. of fi,«»i u_„.-_ . 



^'^f ''"wiwua LUC <axR._yi group 

compnse from 8 to 1 8 carixDn atoms; where R' contains from about 2 to 4 carix^n 
atoms, y is a value from 0 to about 1 2, each Z is a moiety derived from reducing 
saccharide containing 5 or 6 carix,n atoms, and x is a nmnber from about 1 to about 
1 0. The quaternary ammonium cationic surfectant has two chains which contain an 
average from about 1 6 to about 22 carbon atoms. 

U.S. Patent No. 4,272,395 to Wright teaches a hard surface cleaning 
composition which comprises a quaternary ammonium compound as a germicidal 
active agent and a co-surfactant selected from the group consisting of: short chain 
amomc surfectants having C3.C in the hydrophobic group; low alkoxylated nonionic 
surfactants havmg 0^ ethylene oxide and/or propylene groups in the molecule as 
well as mixtures thereof THerein it is taught that compositions comprising a 
conventional anionic surfactant of more than 8 carbons in the hydrophobic group or 
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conventional nonionic detergents having more than 4 ethylene oxide groups were 
found to be poor performers as compared with the short chain anionic surfactants of 3 
to 8 carbon atoms and/or low alkoxylated nonionic surfactants having 0 to 4 ethylene 
oxide or propylene groups in the molecule. The compositions of the invention 
according to U.S. Patent 4^72.395 preferably comprise 50-95 parts by weight of the 
quaten^ ammonium, 5-50 parts by weight of the anionic surfactant and 0-20 parts 
by weight of the nonionic surfactant 

U-S- Patent No. 5^ 78.409 to Ofosu-Asanteetal. teaches a specific light duty 
hqujd or gel dishwashing detergent composition which comprises a surfactant mixture 
(I) which mcludes: (a) 100% by weight of certain alkyl ethoxy carboxylates according 
to the formula RO(CH,CH,OXCH,COO-M*; (b) 0 to 1 0% by weight of alcohol 
ethoxylate according to the formula ROCCH.CH^OXH and (c) 0 to 10o/„ of one or 
mo^soaps according to the fomaula RCOQ-M^ (D) from 0.1o/o^o/„ .^^ 
(c from 0 to about 10% of a calcium chelating agent said to prevent the formation of 
calcium carbonate participates in the composition, such that the said dishwashing 
detergent composition in a 10% by weight aqueous solution exhibits a pH of from 7 - 
1 1 . -me specification recites that the alkyl ethoxy carboxylate within the surfactant 
i^e does not comprise a calcium ion, and this Patent later teaches the selected 
addition of certain salts in order to introduce the calcium ions in specific weight 
percentages to the cleaning composition. The presence of the calcium ions are cited at 
providmg good grease removal, storage stability, and skin mildness. Hie specification 
also recites the use of limited amounts of certain cationic quaternary ammonium 
compounds as a suds boosting agent However, among the recited objects of the 
patent is to provide detergent compositions featuring good grease removal while 
sunultaneously being mild to the skin, technical features which do not generally arise 
m laundry detergent compositions. Further, there is no mention in the specification of 
fte use of such compositions in a laundry application, particularly a machine washing 
laundermg appUcation. <«imig 

U.S. Patent No. 5.230,823 to Wise et al. teaches certain light duty or gel 
dishwashmg detergent compositions which comprise from 5 to 70«/o by weight of a 
surfactant mixmre comprising: (a) 80 to lOO-Zo of an alkyl ethoxy carboxylate of the 
formula: RO(CH.CH.0),CH,C00-M^ wherein is a cation; (b) 0-10% of alcohol 
ethoxy lates according to the formula: RO(CH,CH,0),H; (c) 0-10«/o of a soap based 
upon the formula: RCOQ-M*. wherein a 10% by weight aqueous solution of the 

st^noT'^"''" " ^ ^ U-S- Patent No. 

5.378.409 discuss supra, compositions according to U.S. Patent 5.230.823 teaches 
the uuhty of ions, including magnesium and calcium ions of which magnesium ions 
are particularly preferred. Also taught as an optional constituent in the compositions 
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are taugh. to be as suds boosten^ i.e.. suds stabilmng surfactants. However as in U S 
Paten. No 5,37S.409 to Ofosu-Asante e. al., tbe recited objects of the p^^tlTude 
*e provtston of dishwashing det^ent compositions featJing good ^Zl^ 
.^e stjuul^eously being ,=i,d to the skin, technical featured ^ch^ot^y 
2= - laundry detergent compositions. Further, there is no otendon in the ' 
sp^tflcahon of the use of such compositions in a laund,, application, particularly a 
machine washing laundering appUcatioa 

US 4364,457 to Seeks et al. disclose a cationic liquid laundty detergent and 
fabnc softener comDrisina 1 tn ^ w - ^ "cicrgent and 

™ ■ !^'^^^'°^^''''°'"°""'=™*ctant. 3 to 30% quaternary 
^omum surfactant, and a mixture of anionic surfectants selected fiomXl 
-ifi-es. alkyl ethetsulfites and alley, ethetcarboxylates in which the ratio ^ 

^e:=" T ^ '"'"■'■■^ specification ries no 

reference to any anttbacterial properties of the composition. 

US 4^33,862 to Smith e, al. disclose a liquid detergent composition 

^ 'T '^'^ "-^^^ essentiallTof a water 

^^tar^""" ammonium surfactants 

wherem the amomc.-cadomc ratio is less than 5:1 but at leas. 1:1 and the 
nonionicrcatiomc ratio is fiom 5- 1 to 7-^ n,- o» -x: • 

antibacterial properties. "^^ »° "f-^ 

Accordingly then, remains a need in a,e art for imp,»ved laundry detersem 
composmons, particularly those which pmvide good dealg efficacy^ w"u 11 
antrbac,«,al eff«t so to effectively sanitize treated textiles or garr^^ " 

deter=en?Z " " '^''^'^ -P^ved laundry 

Z?Tr " ' ""-g"' ««ns pro^de 

both good detersive and good sanitizing effects. Po™cns provide 



further 



flrtiV^a«^^* • ^ . "^'"'^^P^^^cessior adding eermicidi 

rT'~'''^ laundxy detergent compositions 

deter. " *° P^-^^ -P-ved laundry 

detergent compositions in both concentrated and diluted faaueous^ fon!.^ • 
laundiy determent i. characterized — - • ^ ^ "° "^"^"^ 



and germicidal activity Such comno.iri. — — "^''"'-^ °«^ive properties, 

e, ocuviiy. aucQ Compositions are particularly usefiil in i,.. j • 

of garments and/or textiles paticularly when used in cnn T . ^^^^ermg 

^.enti.washh.mach.edesignjf:ir.:e:::~:r:r^^^^ 
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According to the invention there is provided a detergent composition 
comprising 

A) a major anionic surfactant selected from alkylether-carboxylates and alkylether 
stilfonates; 

B) a cationic germicidal surfactant; and 

C) a nonionic surfactoat preferably selected from alcoholalkoxylates, akylphenol 
alkoxylates, alkylpoly glycosides, amine oxides and alkanolomides, whrein the 
value of the cationic surfactant to the major anionic surfactant is 1 :2 or greater. 
The composition may optionally contain fiuther anionic surfactants, wherein 

the value of the cationic to optional further anionic surfectants is critically maintained 
at a weight value of 2 : 1 and greater. 

In accordance with one preferred aspect of the present invention, there is 
provided an aqueous germicidal Uquid laundry detergent composition in concentrated 
form, which composition comprises water, and the following constituents 

A) 1-40 parts by weight of one or more anionic surfactant selected from 
alkylethercarboxylates and alkylethersulfonate; 

B) 1-25 parts by weight of one or more quarterary ammonium surfactant having 
germicidal properties; 

C) 3-50 parts by weight of one or more nonionic surfactant selected from linear 
and secondary alcohol alkoxylates, alkylphenol ethoxylates, alkyl 
polyglycosides, amine oxides, and alkanolamides; 

D) 0-10 parts by weight of one or more fiather anionic surfactant selected from 

alkylsulfates, alkylsulfonates, alkylethersulfates, alkylarylsulfonates, 

alkylarylethersulfates which are present in a proportion not to exceed one half 

of the weight of the one or more quaternary ammonium surfactants; 

with the proviso that the weight ratios of B:A be within the weight ratio of 1 :2 
or greater. 

Where the detergent compositions includes a further anionic surfactant D, it is 
present in amounts where the weight value of B to D is 2:1, or greater. 

The compositions of the invention may further comprise optional constituents, 
many of which are weU known to the art, including but are not limited to: detergency 
builders, chelating agents, pH adjusting agents, pH stabilizing agents (buffers), 
hydrotropes, optical brighteners, coloring agents, fragrances, fillers, as well as others 
not particularly elucidated here. These optional constituents may be added in any 
effective amount, but generally the total amount of such optional constituents does not 
exceed about 10 parts by weight of the total weight of the detergent compositions 
being taught herein. 
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materii"^" P"^" -endve con,p„si,ons include 

^,rt-0,W, B«yclcped.a of Chemical Technology. 3rd Ed.. Vol 22 p» 346.387 
^= contents of which are herein incorpo.,ed hy reference. B,e confeX^, ' 
addt^ves whrch be Itaher included a. one or more of .he opZZ^Z^^ 
-iude materials which are also known ,o me art, and include n^,e„l7^ hL h. 
the references noted above, as well as in in iu.n ,1. . ^ aescnbed in 

2. Nora, Antedcan Edition! ml ' ' 




rf„ Pmicnlariy useful anionic surfactants which find use in the 

de«rg«« compositions according «, .he present invention include atlLTn^fa) 

formula compounds accot^g .o ^ 



where: 

R 



H H 

R--0-(C-6-0)x-R3 M 

Ri R2 



is a linear or branched alkyl group, preferably Q-C.^ 

linear or branched alkyl group 
X is an integer from 1 to 24, 

R.. R2 and R3 is a group selected from H, lower alkyl radicals 
mcludmg methyl and ethyl radicals, carboxylate radicals 
mcluding acetate and propionate radicals, succinate radicals 
hydroxysuccinate radicals, or mixtures thereof wherein at lelst 
one R,, R2 or R3 is a carboxylate. succinate or 

hydroxysuccinate radical; and, 

M is counterion including an allrai; mofoi ^ 
c_ ^ viuuuig an aixaii metal or ammomum counterion 

F^e aeid fonns of the alkyletherearboxylate compounds noted above l^ also be 

Preferably, the alkyletherearboxylate compound is one wherein R is C ^ V 
integer from 1-10 inclusive, and R, R, andR wh,>h ^^"^ ^ ^ 
are preferablv se!«rt.^ xr I' "^^^^^ ^^e same or different 

preferably selected from H. and carboxylate radicals. Most prefened are 
alkyletherearboxylate compounds wherein R r ^ ■ 
inclusive andR anH R , K^ruT ^'''^'^-^^"''^'sanmteger from 1-10 
mciusive. and R, and R2 are both hydrogen, and R, is a PH rnn - ^- . . . ^ 

a counterion selected from sodium. potaSl and ' ' "^^^^ 

o„^t „ , ^ and ammonium counterions 

Such alky eti-ercarhoxylate compounds are per se known and are avaiuXin 
—a, preparations wherein Utey are fie<,ue„Uy provided with an at-leous carrier. 
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examples ot sucH presently available commerical preparations include SURFINE 
WLG (Finetex Inc.. Elmsood Park NJ), SANDOPAN DTC (Clariant Chem.Co.. 
Charlotte NC) in salt forms, and in free acid forms include those marketed xmda the 
tradename NEODOX (SheU Chemical Co., Houston TX). 

Alternatively, or in addition to the (a) alkylethercarboxylate surfactants noted 
above, there may be used one or more (b) alkyletheisulfonate surfactants. 

Exemplary alkylethersulfonate surfactants which may be used include those 
according to the formula: 

O 

R-0-(CH2CH20)xCH2CH2-S-0- M 



where: 

R is a C4-C22 linear or branched alkyl group, preferably Cg-C.g linear or 
branched alkyl group, 

x is an integer from 1 to 24, and, 

M is alkali metal or ammonium counterion. 
Free acid forais of the alkylethersulfonate compounds noted above may also be used. 
Preferably, the alkylethersulfonate compound is one wherein R is C,2-C,5, x is 1-10 
and is a counterion selected from sodium, potassium and ammonium counterions. 

Such alkylethersulfonate compounds are known and are available in 
commerial preparations wherein they are frequently provided with an aqueous carrier. 
Examples of such commerciaUy available preparations include AVANEL S30 and 
AVANEL S70 (PPG Industries, Pittsburgh PA) 

In the concentrated Uquid detergent compositions according to the invention, 
the anionic surfactant of Constituent (A) comprises from 1 - 40 parts by weight of 
the liquid detergent compositions, more preferably comprise from 5 - 30 parts by 
weight of the active constituents of the Uquid detergent compositions, but most 
preferably comprise from 10-20 parts by weight of the active constituents of the 
liquid detergent compxjsitions. 

CpnstiUlcnt (B) Cationic surfactants which exhibit germidical activity and 
which may be used in the detergent compositions include certain quarteraiy 
ammonium surfactants, of which one or more such cationic surfactants may be used as 
tiie present Constituent (B). Exemplary useful quaternary ammonium compounds and 
salts thereof include quaternary ammonium germicides which may be characterized 
by the general structural fonnula: 
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N-R3 
R4 



X- 



where at least one or R,. R, R3 and R, is a hydrophobic, aliphatic, aryl aliphatic or 
ahphatic axyl radical of from 6 to 26 carbon atoms, and the entire cation portion of the 
molecule has a molecular weight ofpxeferably at least 165. lUe hydrophobic radicals 
may be long-chain alkyl. longs:hain alkoxy aryl. long-chain alkyl aryl. halogen- 
subsutued long^hain alkyl aryl. long^hain alkyl phenoxy alkyl. axyl alkyl. etc. The 
remammg radicals on the nitrogen atoms other than the hydrophobic radicals are 
substituents of a hydrocarbon structure usuaUy containing a total of no more than 12 
carbon atoms. Tl.e radicals R.. R,. R, and R, may be straight chained or may be 
branched, but are preferably straight chained, and may include one or more amide or 
ester Imkages. The radical X may be any salt-forming anionic radical 

f ^P^^ quaternary ammonium salts within the above description include 
the alkyl ammonium halides such as cetyl trimethyl ammonium bromide, alkyl aiyl 
amrnonium halides such as octadecyl dimethyl benzyl ammonium bromide. N-alkyl 
pyndm^um halides such as N-cetyl pyridinium bromide, and the like. Other suitable 
types of quaternary ammonium salts include those in which the molecule contains 
either amide or ester linkages such as octyl phenoxy ethoxy ethyl dimethyl benzyl 
ammonium chloride, N-(laurylcocoaminoformylmethyl>pyridlnium chloride, and the 
like. Other very effective types of quaternary ammonium compounds which are 
useful as germicides include those in which the hydrophobic radical is characterized 
by a substituted aromatic nucleus as in the case of lauiyloxyphenyltrimethyl 
ammomum chloride, cetylaminophenyltrimethyl ammonium methosulfate 
dodecylphenyltrimethyl ammonium methosulfate. dodecylbenzyltximethyl' ammonium 
chlonde. chlormated dodecylbenzyltrimethyl ammonium chloride, and the like 

deferred quatemaiy ammonium compounds which act as germicides and 
which are be found useful in the practice of the present invention include those which 
have the structural formula: 



CH3 

R2-N-R3 
CH, 



X- 



wherein R^ and R3 are the same or different C-C.^alkyl, or R^ is C„.,^I. 
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C8..8alkyIethoxy. C,.,, alkylphenoxyethoxy and R, is benzyl, and X is a halide for 
example chloride, bromide or iodide or is methosulfate. The alkyl groups recit«l in 
R. and R3 may be straight chained or branched, but are preferably substantially linear 

Such quaternary germicides are usually sold as mixtures of two or more 
different quatenaries, such as BARDAC® 205M, (presently commercially available 
from Lonza, Inc., Fairlawn, NJ) which is believed to be a 50% aqueous solution 

7^!^ '^'.r'""* benzylammonium chloride (50-/0 C14, 
40% C16 alkyl); 15% by weight of an octyl decyl dimethylammonium chloride- 7 5% 
by weight of dioctyl dimethylammonium chloride; and 7.5% by weight of didecyl' 
d^ethylammonium chloride. A further useful quaternary germicide is C YNCAL® 
80% (^ntly commercially available from Hilton Davis Chemical Co.. Cincinnati 
OH) which is believed to comprise 80% by weight of an alkyl dimethyl 
benzylammonium chloride (50% C14. 40% C12 and 10% C16 alkyl), 10% v^ter and 
10^ ethanoI. Further useful quaternary germicidal agents include BTC-8358® an 
alkyl ben^l dimethyl ammonium chloride (80% active) and BTC-8 1 8® a dialkyl 
dmethyl ammonium chloride (both presently commercially available from the Stepan 
Chemical Co.. Chicago, IL). Additional suitable commercially available quaternary 
ammomum gemiicides of the alkyl dimethyl benzylammonium chloride type 
con^g the same alkyl dimethyl benzylammonium chloride mixture as that of 
CYNCAL® and which are generally referred to as quatemium salts include 
BARQUAT® MB-80, which is believed to be solution of 80% by weight solution of 
the quaternary, lO'/owt ethanol and 10%wt water, BARQUAT® MB-50, believed to 
be 50/owt an alkyl dimethyl benzylammonium compound, 40%wLwater and 10% 
eAanol; HYAMINE® 1622 believed to be an aqueous solution of benzethonium 
chloride, and HYAMINE® 3500. which is believed to be a 50% aqueous solution of 
the quaternary (presenUy commercially available from Lonza Inc.. Fairlawn, NJ) 

In the hquid laundry detergent compositions according to the invention 
Constituent (B) comprises from 1 - 25 parts by weight of the active constituents of the 
detergent compositions, more preferably comprise from 5-20 parts by weight, and 
most preferably comprise from 6-12 parts by weight of the active constituents of the 
liquid detergent compositions. 

The present inventors have surprisingly found that effective germicidal 
efficacy of the detergent composition when diluted to form a wash bath as indicated in 
more detail below wherein the weight ratios of such actives of Constituent 
(B):Constituent (A) is at least 1:2, or greater such as 1.5:2. 2:2, 2.5:2 and even greater 
proportions of Constituent (B) to Constinient (A). 

CQa<n1t^,f nt (O The compositions according to the present invention 
further comprise one or more nonionic surfactants selected from surfactants based 
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upon Imear and secondary alcohols. alJcylphenol ethoxylates. alkyl polyglycosides 
anune oxides, and. alkanolamides. Such nonionic surfactants are knovm and are ' 
avadable in commercial preparations, certain such commercial preparations providing 
the surfactant compound in conjunction with an aqueous carrier. 

Useful nonionic surfactants include the condensation products of a higher 
alcohol (e.g.. an alkanol containing about 8 to 1 8 carbon atoms in a straight or 

branched chain configuration) condensed with about 5 to 30 moles of ethylene oxide 
for example, lauryl or myristyl alcohol condensed with about 16 moles of ethylene ' 

Z/' tL'^^^^r''"^ '"""^ ' *° ^^^^y'^- -yristyl alcohol 
condensed w,th about 10 moles of ethylene oxide per mole of myristyl alcohol, the 



fraction 



^o**, 1 I. t . *-^**«av/ii iia^uuu oi CUT oi coconut 

fany alcohol contoning a mixt,« of fttty alcohols wid, allcyl chains varying fiom 1 0 
» abou, 14 cartK>o atoms in Icngtt and wh=,.in ftc condensate con^ins «U,cr about 6 
^Ics of eaylen. oxide per mole of total alcohol or abom 9 moles of e.hyl«,e oxide 
I« mole of alcohol and tallow alcohol ethoxylates containing 6 ethylene oxide to 1 1 
ethylene oxide per mole of alcohol. 

A preferred group of nonionic surfactants are those which are pr^senUy being 
marketed under the trade name, ♦«NEODOL» (Shell Chemical. Co.. Houston -DO 
^e nonionic surface active agents are believed to be ethoxylated higher aliphatic, 
pmnary alcohol contaming about 9-15 carbon atoms, such as Q-C,. alkanol 
conder^ed with 8 moles of ethylene oxide (NEODOL 91-8). C,.3 alkanol condensed 
with 6.5 moles ethylene oxide (NEODOL 23-6.5), C,,.., alkanol condensed with 12 
moles ethylene oxide (NEODOL 25-12), C.., alkanol condensed with 13 moles 
ethylene oxide (NEODOL 45-13), and the like. 

Additional satisfactory water soluble alcohol ethylene oxide condensates are 
the condensation products of a secondary aliphatic alcohol containing 8 to 18 carbon 
adorns m a s^ght or branched chain configuration condensed with 5 to 30 moles of 
e^yl^e oxrde. Such „ suriactants are pr^tly commerically available under 
the trade name "lERGITOL" (Union Carbide Corp., Danbury, CT^. Specific 
espies of such commercially available nonionic surfactants of the foregoing type 

Ts s q\ 1 oTt^ -ith either 9 ethylene oxide (TERGITOL 

15-S-9) or 12 ethylene oxide CreRGITOL I5-S-I2) marketed by Union Carbide 
corp., (Danbury, CT). 

of one ^^f^' r"?"' '^^ P°'y=Me„c oxide condensates 

ofb™ b!L 'I'^lr^' ""-^S fiom about 8 to .8 cart«n atoms in a str^ght- 
or blanched cham allcyl g„,„p „i,h about 5 to 30 moles of ethylene oxide. Specific 
ex^pte of aU^l phenol ethoxylates include nonyl condensed with about 9.5moles 
of ethylene ox.de permole of nonyl phenol, dinonyl phenol condensed with about 12 
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moles of ethylene oxide per mole of phenol, dinonyl phenol condensed with about 15 
moles of ethylene oxide per mole of phenol and diisoctylphenol condensed with abou 
15 moles of ethylene oxide per mole of phenol. Commercially available nonionic 
surfactants of this type include IGEPAL CO-630 (a nonyl phenol ethoxylate) 
5 marketed by ISP Corp. (Wayne, NJ) and TRITON X 1 00 (an isooctyl phenol 

ethoxylate) marketed by Union Carbide Corp. (Danbury CT). 

Alkylpolyglycosides may also be used as a nonionic surfactant in the present 
inventive compositions. Prefened alkylpolyglycosides include those according to the 
formula: 

10 R2O — (CnH2nO)r-(Z)x 

where Z is derived fix)m glucose, R is a hydrophobic group selected from alkyi 
groups, alkylphenyl groups, hydroxyalkylphenyl groups as weU as mixtures thereof, 
wherein the alkyl groups may be straight chained or branched, which contain from 
about 8 to about 18 carbon atoms, n is 2 or 3, r is an integer from 0 to 10, but is 

1 5 preferably 0, and x is a value from about 1 to 8, preferably from about 1 .5 to 5. 

Preferably the alkylpolyglycosides are nonionic fatty alkylpolyglucosides which 
cohtain a straight chain or branched chain Cg -C^ alkyl group, and have an average 
of from about 1 to about 5 glucose units per fatty alkylpolyglucoside molecule. More 
preferably, the nonionic fatty alkylpolyglucosides wliich contain straight chain or 
20 branched Cg -C,5 alkyl group, and have an average of from about 1 to about 2 glucose 

imits per fatty alkylpolyglucoside molecule. 

Exemplary alkylpolyglycosides which are presently commercially available 
include those presently commercially available under the tradename GLUCOPON 
(Henkel Corp., Ambler, PA) 

^so useful in the nonionic surfactant constituent of the invention are nonionic 
surfactant compositions based on amine oxides. 

One general class of useful amine oxides include alkyl di Gower aJkyl) amine 
oxides in which the alkyl group has about 10-20, and preferably 12-16 carbon atoms, 
and can be straight or branched chain, saturated or unsaturated. The lower alkyl 
30 groups include between I and 7 carbon atoms. Examples include lauiyl, dimethyl 

amine oxide, myristyl dimediyl amine oxide, and those in which the alkyl group is a 
mixture of different amine oxide, dimethyl cocoamine oxide, dimethyl (hydrogenated 
tallow) amine oxide, and myristyl/palmityl dimethyl amine oxide. 

A further class of useful amine oxides include alkyl di (hydroxy lower alkyl) 
amine oxides in which the alkyl group has about 10-20, and preferably 12-16 carbon 
atoms, and can be straight or branched chain, saturated or unsaturated. Examples are 
bis(2-hydroxyethyl) cocoamine oxide, bis(2-hydroxyethyl) tallow amine oxide, and 
bis(2-hydroxyethyl) steaiylamine oxide. 
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fmhcr u«ful amine oxides include ftose wUch may be cha^^terized as 
attylam-dopropy. 'HOower aUcyl) amine oxides in which tt,e alkyi group has abou, 1 0- 
20. and prefcahly ,2-16 cart«n atoms, and can be st^gh, or bached chai:. 

or unsat^red. Examples are cocoamidopropyl dimethyl amine oxide and 
taUowanudopropyl dimethyl amine oxide; and 

Additional useful amine oxides include those which may be referred to as 
^Imorphohne oxides in «Wch the alkyl group has about 1 0-20. and preferably 1 2- 
16 carbon atoms, and can be straight or branched chah, sanrrated or unsaturated 

Fur,h„ examples of such useful include nonionic surfactant compitions based 
on ^ oxtdes mdude those which arc presentiy commerioally availabL and 
mdude those under the trade name AMMONYX (Stepan Co., Chicago IL) 

Constrtul?^?"""^! """^"'"■^ ^ 

detergent composmons taught hereia More preferably, the nonionic surftctant 

composition comprise from 5 - 30 parts bv weinht »„H ™„„ . <■ v, 
I0.1>^™».K, • ,1 °' ""Wt. and most preferably comprise from 

10 - 25 parts by weight of the actives constituent of the ptesent inventive liqL 
detergent compositions. ^ 

Further examples of these anionic, cationic and nonionic surfactant 
compositions recited above may be found in UcCurcHeon i De,ergen,s and 

fr^:.''"'- ^'"^-"^ 



the p,.^rT^. "^'^ --PO-'ions according to 

U« present mvenuon. the present inventors have found that a minor amount of a 

Such a ftaher amomc surftctant is present in a reladvely small amount, i e less than 

ie^'li^f T "^"'^ -"P^^^ ^ 

the further hmitanon that such anionic co-surfactant i= . ■ "> 
n,™ .u , I "»-sunactant is present m an amount of no 

more than of the total weight of Constituent (B) 

^rf „ ^"^"^ -^M for use as the recited anionic co- 

surfacan. whrch may be any anionic surftctant which is detennined not to 

f?™^ T ^"^ '^"^ of Constituent (B) when included in a 
formutahon wtthm die scope of the instant invention. Known anionic surfactants may 

^l^r ' :r"'' ■^'^ " ~- compounds 

an^ybulfates. alkylsulfonates. alkylethersuifetes. 
alkylarylsulfonates. alkylaiylethersulfttes. and mixtures thereof 

^ further — ^ i . . 



alkyl etheisulfates which may be represented by the following general fonnula: 
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O 

R (CH2CH20)n-0-S-0" X+ 

II 

O 

wherein R is a Cg - C,g alJcyl group, n is an integer from 1 to 30, and X represents an 
counterion selected from alkaline earth raetaJs and ammonium. Of these alkyl 
ethersulfates. especially preferred are those wherein R is a C,2-C,j group, n is 4, and 
X is a sodium cation or is an ammonium cation, i.e.. NH.*. Such alkyl ether sulfates 
may be produced by known methods, or in the alternative are presenUy commercially 
available under the trade name "STEOL" (Stepan Chem. Co., Chicago IL). 

Such anionic surfactants are known and are available in commercial 
preparations wherein they are frequently provided in conjunction with an aqueous 
carrier. Further useful anionic surfactants useful as the co-surfactant include 

those Ulustrated in the Examples, below. Of course, it is to be understood that one or 
more anionic surfactants may be used to provide the anionic co-surfactants according 
to Constituent (D). 

As indicated above, when present, the anionic co-surfactant according to 
Constituent (D) comprises from 0-10 parts by weight of the liquid detergent 
compositions of the present invention. More preferably the anionic co-surfactant 
comprises from 1 - 8 parts by weight, and most preferably comprise from 2 - 5 parts 
by weight of the liquid detergent compositions, with the proviso that the weight ratios 
of the cationic surfactant composition of Constituent (B): the anionic co-surfactant 
composition of Constituent (D) is at least 2: 1 , but are preferably greater, and most 
preferably in a ratio of at least 2.5:1. 

Optionally, the compositions include up to 10% by weight of conventional 
laundry detergent additives as known in the art including but not limited to: builders 
and chelating agents, pH adjusters, stabilizers, riieology modifying agents, 
sequestrants, optical brighteners, solvents including alcohols such as ethanol and 
propylene glycol, hydrotropes such as sodium and potassium aryl sulfones and 
alkary Sulfonates, coloring agents, and fragrances. Many of these are known to the art, 
and include those which are described in McCutcheon 's Functional Materials, Vol.2. 
North American Edition, (1 99 1 ), and each may be included at effective 
concentrations, with the total of such optional constiments preferably not exceeding 
10% by weight of the total liquid laundry detergent composition taught herein. 

For the stabilization of the inventive composition the use of pH stabilizing 
agents, interchangeably referred to as pH buffers, the inclusion of any pH buffering 
compound or pH buffer composition which is compatible with the aqueous 
compositions taught herein may be used, including many which are well known to the 
art Examples of such useful pH buffer compounds and/or pH buffering systems or 
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compositions include the alkali n,etal phosphates, polyphosphates, pyrophosphates 
hvtl ' r^"-' -tasilicates. polysilicates Z^nat 



, ^ , — w, i>wvxi a:> mc alkaline earth 

pho^hates. cart»na,«, hydroxides, can also ftnction as buffer, r. n^y also be 
smuble ,0 use buffers such mau=rials as alumiuosilicates (eeolte) bo.^ 
a^^unates and ceruio organ., materials such as gluconal, suce^^«,e, and 
ae. aUcal. „.e.a. sal«. Such buffer, keep .he pH ranges of .he oon,posiw"f L 

^ue,da.ed h«e may also be used. Preferably, ciMc acid, which is available L an 
a^~et:^ """^ "-'^ ^^-^ - 

0 20-/ ^.r""" """"^"'o'^ "f^' "vention «ten diluted „ fonn a 

a20 /. sotaon m water which is cuivalen, .o a dilmioo of 1 par, of tf,e inv^ve 
composition to 500 parts water nrefe™Ki« • ^ mvenove 
of ^ 1 n . preferably deiomzed water, exhibit a pH in the ranee 

of 5- 1 0, more preferably a pH in the ranee 7 a ^ ^ . . ^^^^ 

Tu ■ / f « m lae range /-8, and most preferably a oH of ahniit R 

The mcoiporation of an effective amount of such a nH «1t • ^ 
technical benefits of ensuring the stabiX of^e ' ^ ^""^'^^ 

formulated, and as used ^^e! ^T^l -vention as 

composition therefiT tZ ^IZT^^^^^^^ \ ''^^^ 

and food deposits may impart an appreciable c^l ^e pt;^ ^ 

app^x^^^^^ reLc^JTan 

PH. While U wiU be realized that the selection of the other constituents fomiine the 

inventive compositions may necessitate varying amounts of a nH h T 

the hiifFp^ amounts ot a pH buffer composition. 

the buffer compos.Uon generally is included in effective amouuB which are 

convenOonaUy determinable in order .o adius. fte „H „f ,1, ^ . 

tte indicated nH r,„„„ ^ , , ■'^ P" "'^""^ compositions .0 

.ventivt r;sr:crarz:rr.rr ^ tr 

Of .e organic or inotganic type may^ drrylTri:: ^^-^^ 

builderr^can 



admixture ^ 

alkaline 



the detergency builder component gen^^i^ Z^ZZ. """^ 
weieht K, .f u. , generajiy is mcluded to comprise up to 6 parts by 

weight, but preferably only up to 5 parts by weight of the composition ^ 
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Exemplary detergency builders include alkali metal carbonates, phosphates 
polyphosphates and silicates. More specific examples include sodium 
tripolyphosphate, sodium carbonate, potassium carbonate, sodium polyphosphate 
potassium pyrophosphate, potassium tripolyphosphate, and sodium 
hexametaphosphate. 

Exemplary organic alkaline sequestrant builder salts include alkali metal 
polycarboxylates including water-soluble citrates such as calcium, sodium and 
potassium citrate, calcium, sodium and potassium tartarate, calcium, sodium and 
potassium ethylenediaminetetiaacetate, calcium, sodium and potassium N-(2- 
hydroxyethyl>ethylene diamine triacetates, calcium, sodium and potassium nitrilo 
tnacetates, as weU as calcium, sodium and potassium tartrate or mono- and di- 
succmates. As noted, these organic builder salts may be used individually as a 
combination of two or more organic builder salts, as weU as in conjunction with one 
or more detergency builders, including those indicated above. Of these, especially 
prefened are ethylenediaminetetraacetic acid, and salts thereof particularly calcium 
and sodium salts thereof, and HEDTA and salts thereof. Other known art chelating 
agents may be used, including sodium gluconate, gluconic acid and salts thereof and 
sorbitol may also be used. 

Further optional, but fiequently desirable constituents include fragrances 
^ch may be derived from natural sources or which may be syntheticaUy produced 
Such fragrances are known to the art, and may be added in any conventional mamier 
such as by admixing to a concentrate composition or blending with other constituents' 
used to form a concentrate composition, in amounts which are found to be useful to 
enhance or impart the desired scent characteristic to the concentrate composition, 
25 and/or to cleanmg compositions formed therefrom. 

Further optional, but advantageously included constituents are one or more 
coloring agents which find use in modifying the appearance of the concentrate 
compositions and enhance their appearance from the perspective of a consumer or 
other end user. Known coloring agents, may be mcorporated in the compositions in 
any effective amount to improve or impart to concentrate compositions a desired 
appearance or color. Such a coloring agent or coloring agents may be added in a 
conventional fashion, i.e., admixing to a concentrate composition or blending with 
other constituents used to form a concentrate composition. 

Water forms a constituent of the concentrated liquid detergent compositions 
and the water may be tap water, but is preferably distilled and/or deionized water If 
the water IS tap water, it is preferably appropriately filtered in order to lemove any 
undesirable impurities such as organics or inorganics, especially mineral salts which 
are present m hard water which may thus interfere with the operation of the invention 
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TTie amoimt of water added is an amounl to rrovid,, ,1,- 
provide lOOpam by weight Oeoerally L7ZTis^ 
of40to95pa«sbyweigh,so.p„viitra^::J^«'"- 
compositi^. I. is ,o be ™=ogoi«d one or „1 „1 

the lnve.«on may be commericaUy avaUaWe "^"^ 
more actives ec,«in,eo.^ i„ T'^'" " 

«Pa-.e.y i^m U,e active potot :L LTr 

~y need, ^ to .0 ;L by rei^ ^Jl'^l" 

composidon may be comprised of tte Z or mTol , 

dcte^a. additives a^ according, ZZZZTZZT '"^ 

r«iuced to allow .he addition of s»ch fi«bcr optional L P~na.cly 

The compositions according to the Dresent 
an aqueons li,„id detergcn, in 00^,^'^ " T "^^"^ ""^ ^ 
composition are *e p,«,ominan. .^^^ZT ""'"""'^ 
viz.. aUcyleti-ercarboxylate, and/orX^^ * f'^>- 

one or more ,„atem^; ^l^^^T ^^^^ 
«.a, tte Critically selected amonic ^^'"^'^ <«-'«red 



ammoninm gennicides in d>e recited oro»rH T """""^ 
anionic surfictan. : cationic g^^"^ "^"^ '» -tins of 

20 accordance witi, tire p^n w obainable in 

^.atin, to .e comp^^: —'J::^ Pnor ar. .eac^^^ 

compatibility, i, is mean, tirese criti-cT^iL '2 
^pair dte antimicrobial a«ivi,y of ti.e ,t teCl^r. lot'""^ 
degree. TTus is in sharp conlrast to „th^. ■ ■ Mgnificant 
25 impair ti,e antibacr^^^j^;*"' -^^>' -Snificantiy 

cxempliriedbelow. Tire ^gTX^td'^r'""" « 
tire formulation of nnioue and useM Z . 

P-vides exccllen. clelngtli^ltra " ^ta"l~y 
even in formations wi. LgbttoT^r Zfltf "^^'"^ 

oXtrv." aT r ~ — ^ - 

concentrate is added to ti,e wash vZt ^ the 

^.-ng and brightening asZ^ IHLrtioTXlr: 

>vashed. 1, has been found fiom approxinlte v^i , ' 
5 Uundry detergent concentrate.compos^C^tL f '° M 

■machine) is generally adequate to lobi^, ^Z^J t"""^' 
domestic wash load, r^, based on ^e to^^ " ~™ "^^^ > 

gallons of ™,er. the compositions can be iTdirtllr "^"^'^ 

""uuons ot the concentrated 



- 17- 



10005P3 



10 



30 



composition:>vater from about 1 :500 to 1 :330. although even lower dilutions may be 
also used and provide such excellent cleaning and santization effects. Conventional 
v^hing machines may be used utilizing conventional washing cycles, particularly 
wherem the wash water is at a temperature in the range of 20°C - 40oC degrees, and 
for a bath contact time of 1 0-20 minutes. 



EXAMPIFR- 



Preparation of Rvampl^^ F ornmlarinn^ 



Several laundry detergent formulations according to the invention were prepared, as 
well as comparative examples, aU of which are described in detail on Table 1 below 
Examples 1 through 6 illustrate formulations which are in accordance with the present 
mventive teaching and exhibit ratios of the quaternary ammonium surfacant 
1 5 constituent (constituent B) having germicial properties to the anionic 

aUcylethercarboxylate and/or alkylethersulfonate surfactant constituent (constituent A) 
of 1 :2 or greater as is disclosed in the specification above. The comparative 
examples. CI through C4 describe compositions having similar constituents which 
however fall outside of the ratio between constituents B:A of at least 1:2 as described 
20 above. It is to be noted that these ratios are calculated on the actives portion, or 
actives" of an in individual constituent more than one of which is supplied as an 
aqueous composition itself, and not necessarily upon the weight percentage of a 
particular constituent as indicated on Table 1 below. The percentagent of actives of 

each ofthe particular constituents indicated on Table 1 . as well as their identity is 
25 succmctly provided in Table 2, below. 

These formulations were prepared by adding a measured amount of deionized 
water to a suitable glass beaker, and utilizing a magnetic stirrer, stirring the water 
durmg the addition of the further measured amounts ofthe remainmg constituents to 
the v^ter. In certam of the formulations, an amount of sodium hydroxide was added 
m sufficient amounts to neutralize the NEODOX 25-6. which was provided in its acid 
fomi. Afterwards, the fomiulations were stirred for a further 15 to 30 minutes using a 
magnetic stnring bar, and m each case the formulations resulted in a homogeneous 
liquid, suitable for use as a laundry detergent at a dilution of about 1 :500 in a 
household washing machine. 
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Table 2 



SURFINE WLG 
NEODOX 25-6 



AVANEL S30 



AVANEL S70 



It 



DescriphVyn: 



BIOSOFT D40 

STEOL CS-460 
NEODOL 25-7 
TERGfTOL NP-9 
AMMONYX LP 
APG 325 CS 
BARQUAT MB50 

BARQUAT 2250 
sodium citrate 



NaOH 
STEPANATE SXS 
TINOPAL CBS-X 

BLANKOPHOR 

7X 

EO" respresents etfaoxy 
AEC" represents alkyl etfaer carboxylate 



soamm salt of Cz.is-ECV-CHaCOO" 
(AEC-satt form)! 

Ci2-i5-EOe-CH2CCX3H [88.5%wL actives (AEC-acid 
form)) 

sodium salt of Cij-irEOs-CHzCHsSOa- 
[30%wt actives! 

sodium satt of Cij.is-EOr-CHzCH^SoT 
[35%wt actives! 

sodium salt of linear alkylbenzene sulfonate f40%wt 
actives] 

sodium lau ryt-S-ethoxv sulfate f60%wt actives! 

C12.1S-EO7 [100%wt activesl 

nonytphenol-EOfl f100%wt acBves] 
dodecyidimethyl amine oxide f30%wt activesl 
C^u alkylp olygiycoside f50%wt actives] 
alkyldimethylbenzyi ammonium chloride r50%wt 
actives] 

diall<yldime thyl ammonium chloride [50%vsft acti vesl 

trisoaium salt of citric acid - dihydrate fl 00%wt 

actives] 

sodium hyd roxide, aqueous f50%wtactives] 
sodium xyle ne sulfonate [40%wt activesl 
proprietary optical briqhtener 
proprietary optical brightener 
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EvaJuation of AntimiVrnHfli Fffimry 

Experimental formulations Ex.1, Cl, Ex.3, C4. Ex.4 and Ex.5 were evaluated 
for antimicrobial efficacy at a dilution of 1 :500 using a Microbial Reduction Assay 
agamst Salmonella choleraesuis (gram negative type pathogenic bacteria) and 
Staphylococcus aureus (gram positive type pathogenic bacteria). 

The test was carried out for each of the Ex.I. CI, Ex.3, C4, Ex.4 and Ex 5 
formulations at dilution of one part of a respective fomiulation to 499 parts of 
deiomzed water at 25»C for a 10 minute contact time. Tlie test protocol followed for 
each sample was generally as follows. 
1- Inoculation of the ^^^mplft.^- 

A. Inoculate 1 .0 ml of the 24 hour test culture into each 9.0 ml 
sample tube; and test in duplicate. 

B. Subculture 1.0 ml of the sample after 10 minutes contact time 
with the respective diluted Example formulation. 
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C Subcuitu. the sample into 9.0 ml of DIFCO AOAC Letheen 
Broth to fonn a "lO"' Sample" dilution. 

Sample Dilutionc 

A. Plate the lO '. 1 0'^ and 10^ dilutions for each 

sample/organism/contact time combination by the following 
general protocol: ^ 

2. Pip«te andWer 0.1 nJ of the lo" Sample dilution 
bample dilution and fonn a 10"^ plate. 

L nrprirr^'"" "^'^ °' '"lotion to 9 9 

m^ DIFCO AOAC Letheen Broth to for^ a '^l 0^ Sample" 
dilution and fonn a 1 0'^ plate 

B. Pour each of d,elO'pl«e., 10-p,a,e.and I o' plate »iu, 

C. Incubate the plates for 48 hours at SS'C. 




B 



C. 



tioculate 1.0 ml of 24 hour test culture into 9.0 ml DIFCO 
AOAC Letheen Broth to fonn a "Control" dilution 
Subculnire 1.0 ml of the Control dilution into 9.0 ml DIFCO 

'^lO^r . r..?"'' ^^^^ 

10 Control dUution tubes for the 1 0 minutes contact time 
controls. 

Plate 10- and dUmions of the lO" Control dilution for each 
contact time by the following protocol: •"''^"^b 
1- Pipette 0.1 ml of the 10*' rnt,tr«i ^-i ^ • 
DIFmAOAz-T u Control dilution mto 9.9 ml 

Dff CO AOAC Letheen Broth to fomi a "1 0"' Control" 
dilution. 

DFCO AOAC Letheen Broth to fonn a "lO^ Control" dilution 
and fonn a "I O^* Control" plate. 

3. Pipette 0.1 mi of the 10"^ rr.ntT«i ^-1 • 

mi DIFCO AOAi- T u ^°froi dilution mto 9.9 ml of 

DIFCO AOAC Letheen Broth to fonn a " 1 0'* Control" 
dilution, and to fonn a « 1 0'^ Control" plate. 
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4. Pour the I O"* and 1 0^^ Control plates with Tiyptic Soy 
Agar containing polysorbate 80 and lecithin, and incubate at 
35**C for 4ohr. 



4. 



Calculatirm of [^] 

A. Detennine the number of bacteria survivors at each contact 

time for both the controls and test samples of each of the plates 
produced in accordance with the protocols outlined for steps I - 
3 denoted above. 

1. Count the number of colonies on the petri dish. The 
plate is acceptable for counting with a colony count between 25 
and 250. 

2. Multiply the number of colonies by the plate dilution 
factor = the number of surviving bacteria/ml. 
Determine the numbers of Log,o reduction in bacteria for each 
sample/organism/contact time combination in accordance with 
the following equation: 

Log,o (Control Count) - Log.o (Survivor Count) = # Log,o of bacteria reduction 

For this test with a contact time of 10 minutes, a Log.o reduction value of 3 or 
greater agamst both organisms is acceptable for "passing" performance (i.e., broad 
spectrum antimicrobial activity), any lesser Log.o reduction value indicates 
unacceptably poor antimicrobial efiBcacy. The results of tiiis evaluation are 
summarized on Table 3, below. 



B. 



Tab les 

Logio Reduction of 
Salmonella choleraesuis 




Logio Reduction of 
Staphylococcus aureus 



The results reported on Table 3 clearly and distinctly point out the advant 
of the formulations according to the appUcant's inventive composition inside the 
preferred ranges of the critical component ratios, as opposed to those which fall 
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outside the critical component ratios. As may be seen, those fonnuJations according 
to the mvention smprisingly and unexpectedly provide superior levels of 
antmucrobial activity as evidenced by the reported Log.o reduction values >3 as 
noted on Table 3. This is in sharp contrast to the comparative formulations which 
mcluded ratios of constituents B:A which were outside of the applicant's preferred 
ranges for these constituents as discussed in more the specification above 

The results of Table 3 also illustrate the excellent germicidal efficacy of the 
present mventive compositions over known prior art compositions such as those 
descnbed in US 4.576.529 in its Table 2 wherein germicial efficacy found at a 
maxunum dilution of 1 part of composition to 333 parts water, but whe,^ most of the 
pnor art compositions were found effective in dilutions of 1 part of composition to 
200 - 250 parts water, which are dUutions far below typical dilutions used for laundry 
products and which could thus be disadvantageous to use from both a cost standpo^ 
and from a consumer acceptance standpoint These results are in contrast to the 
present inventive compostions which provide excellent germicidal efficacy at tj^^ical 
laundry product composition dilutions, i.e.. 1 :500 as is demonstrated by the results on 
Table 3 above and thus would be expected to overcome many of the technical and 
consumer prejudices which might be associated with prior art compositions 



m-use" laundry sanitization test was pexformed under conditions which simulated 
a domestic, viz.. "in-home" laundering process, in accordance with a simulated in-use 
test recommended by the U.S. Environmental Protection Agency (EPA) and in the 
EPA Product Perfomiance Guidelines, which is a well known test method for 
antumcrobi^laundry additives published by Petrocci and Clarke in the Journal of the 
Assoc. of Official Analytical Chemists, volume 52. pages 836-842 (1969) the 
contents of which are herein incorporated by reference. TTiese evaluations were 
peifonned utilizing a formulation according to Example 7. which is disclosed in detail 
on Table 1 . In summary, inoculated fabric swatches are contacted with a test 
detergent dUution for 10 minutes foUowed by neutralization and performance of plate 
cotmts for the enumeration of survivors and calculation of the percent reduction. lUe 
percent reduction m the bacteria is calculated for the swatches and wash water 
separately. 

In this evaluation, the formulation accorxiin to Example 7 was tested for laundry 
samtization against the test organism Klebsiella pneumoniae, a common gram 

ULTl^ LIQUID TIDE, (a presenUy commen:ialIy available product of the Procter 
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and Gamble Co., Cinncinnati OH) was tested at its recommended use dilution of 
1 :640. For control purposes, a sample of LYSOL Brand Disinfectant Fresh Scent (a 
product of Reckitt & Colman Inc., registered with the EPA for use as a laundry 
sanitizer at a dilution of 1 :250) was tested at a use dilution of 1 :250. The results of 
these tests are summarized in Table 4, where as with the results of Table 3, the higher 
percent reduction reported indicates greater antimicrobial efficacy. 




Example 7 

Ultra Liquid Tide 

Lysol Brand Disinfectant 



Table 4 

% reduction in 10 mintJtes of Klahsifillf, onanmnn - ^ ^f^ 



99.99 
51.1 
99.999 



100 
21.8 
100 



The results in Table 4 clearly demonstrate the superior efBcacy of the compositions 
according to Ex.7 over the currently commercially available detergent product with 
respect to laundry sanitization activity. 

In-use T.aiinHr v Detergenr.v 

This example demonstrates the utility of a composition of the instant invention for use 
as a laundry detergent. The formulation according to Example 8 was evaluated for 
laundry detergency. Cotton and 50/50 polyester/potton blend fabric sample swatches 
were purchased from Test Fabrics (Middlesex NJ) and Scientific Services (Oakland 
NJ) The fabrics were soiled with either a standardized particulate soil, "KREFELD 
soU", a dust/sebum soil, an oily particulate soil, or grape juice, a stain. The soUed test 
fabrics were washed in a domestic washing machine using 1/2 cup of the liquid 
composition according to Ex. 8 to produce a 1 :500 dilution in the wash bath (Sears 
KENMORE Model Ultra Fabric Care Heavy Duty Washing Machine (80 Series)) on a 
"normal" wash cycle and a "high" water setting. During this "normal" wash cycle, a 
warm water (105°F) wash cycle was of 10 minutes duration, followed by cold water 
rinse cycle. Water hardness was 150 ppm. Solids removal, viz.. stain removal from 
the various soils was assessed quantitatively using a Hunter Lab colorimeter, which 
measured each of the foUowing values: the lightoess (" Lc ") of the unstained swatch; 
the lightness of the stained and subsequently washed swatch (" L* "); redness- 
greenness of the unstained swatch( " "). redness-greenness of the stained and 
subsequenUy washed swatch ( " a« "), yeUowness-blueness of the unstained ( " be ") 
swatch, and yellowness-blueness of the stained and subsequently washed swatch ( " 
hy, "): each of these values mcasued as the amount of the standardized white light 
reflected from the fabrics. The quantitatively evaluated values were measured for the 
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SS"r^ ^'""^ ^ "iculate the Stain Removal Index 

Ci>Kl) according to the equation: 



SRI = 100-[(U-U)^-H(a,.a,)2^(b,-b.)^] 



1/2 



and the results are reported on Table 5 below Th* cdt i 

with a value nf 1 nn ^ ''^"^ '^S^^ fr^"^ <^ ^° 1 00. 

wim a value of 1 00 indicating complete soil removal. 



10 



15 



20 




As can be seen from the results reported on Table 5. the reported SRI values indicate 
even at a relatively dilute ratios of 1 :500 of fonnulationrwash bath water. 

^l^^""^ " ^"^^"^^ embodiments, it is to be 

understood that the present disclosure is to be interepreted as by way of illustration, 

ronT l" u7 1 "'^'^ appaTnt 
to one skiUed m the art may be made without departing from the scope and spi^t of 
the present mvention. ^ 

CVWIhWORDyxXV)! l3l2\660y660PATUKJX)C.I2 
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Claims: 



1 . An aqueous liquid laundry detergent composition having germicidal efficacy 
comprising: 

A) an anionic surfactant selected from alkylethercarboxylates and 
alkylethersulfonates; 

B) a cationic quaternary ammonium surfactant having germicidal 
properties; 

C) a nonionic surfactant selected from linear and secondary alcohol 
alkoxylates, alkylphenol ethoxylates, alkyl polyglycosides, amine oxides, 
alkanolamides; 

wherein the weight ratios of B: A are at 1 :2 or greater. 

2. An detergent composition according to claim 1 which further includes: 

D) one or more anionic co-surfactant selected from alkylsulfates, 
alkylsulfonates, alkylethersulfates, alkylaryisulfonates, alkylarylethersulfates 
present in a proportion not exceeding one half of the weight of the one or more 
quaternary ammonium surfactant 

3. An aqueous liquid laundry detergent composition having germicidal efficacy 
comprising: 

A) 1-40 parts by weight of one or more anionic surfactant selected from 
alkylethercarboxylates and alkylethersulfonates; 

B) 1-25 parts by weight of one or more quaternary ammonium surfactant 
having germicidal properties; 

C) 3-50 parts by weight of one or more nonionic surfactant selected from 
linear and secondary alcohol alkoxylates, alkylphenol ethoxylates, alkyl 
polyglycosides, amine oxides, alkanolamides; 

D) 0-10 parts by weight of one or more anionic co-surfactant selected 
from alkylsulfates, alkylsulfonates, alkylethersulfates, alkylaryisulfonates, 
alkylarylethersulfates present in a proportion not exceeding one half of the 
weight of the quaternary ammonium surfactant having germicial properties; 
^\ilerein the weight ratios of B:A are at 1 :2 or greater. 
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4. A detergent composition according to any of the preceeding claims wherein 
the one or more anionic surfactants is an alkylethercarboxylate or salt thereof 
according to the formula [I]: 

H H 

R-0-(C-C-0)x-R3 M 

where: 

R is a C4.22 linear or branched alkyl group, 
X is an integer fiom 1 to 24, 

R,, R2 and R3 is a group selected from H, lower alkyl radicals 
including methyl radicals and ethyl radicals, carboxylate 
radicals including acetate and propionate radicals, succinate 
radicals, hydroxysuccinate radicals, or mixnires thereof wherein 
at least one R,, or R3 is a carboxylate, succinate or 
hydroxysuccinate radical; and, 
M* is alkali metal or ammonium counteiion. 

A detergent composition according to Claim 4 wherein, in formula I: 
R is a Cg., g Unear or branched alkyl group, 
X is an integer from 1 to 10, 

Ri, R2 and R3 is a group selected fiom H, carboxylate radicals, or 
mixtures thereof wherein at least one R, , Rj or R3 is a ' 
carboxylate radical; and 
is sodium, potassium or ammonium counterion. 

A detergent composition according to Claim 5 wherein, in formula I: 

R is a C8.,8 linear or branched alkyl group; 

X is an integer fiom 1 to 10; 

Ri and R2 are hydrogen; 

R3 is a carboxylate radical; and 

M* is sodium, potassium or ammonium counterion. 



7. 



A detergent composition according to any one of the preceding claims wherein 
the amomc surfactant of constituents is an alkylethersulfonate or salt thereof 
according to the formula [II]: 
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O 

R-0-(CH2CH20)xCH2CH2-S-0" M 



O 

where: 

R is a C4.22 linear or branched allgfl group, 
X is an integer from 1 to 24, and 

is alkah metal or ammonium counterion. 
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A detergent composition according to Claim 7 wherem, in formula II 

R is a C8.18 linear or branched alkyl group, 

X is an integer from 1 to 10, and 

NT is a sodium, potassium or ammonium counterion. 

A detergent composition according to any one of the preceding claims wherein 
one or more quaternary ammonium surfectants having germicidal properties is 
one or more quaternary ammonium compounds and salts thereof according to 
the formula: 



R,— 



N-R3 
R4 



X- 



where: 

at least one of R,, Rj. R3 and R, is a hydrophobic, aliphatic, aryl aliphatic or 
aliphatic aryl radical of from 6 to 26 carbon atoms; and, 

the entire cation portion of the molecule has a molecular weight of at least 
165. 
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A detergent composition according to Claim 9 wherein the one or more 
quaternary ammonium surfactants having germicidal properties is one or more 
quaternary ammonium compounds and salts thereof according to the structural 
formula: 



R,- 



CH, 
I. 

N— R3 
I 

CH3 



X- 



w^erein: 



R2 and R3 are selected from straight chained or branched Cg-C,2alkyl radicals. 
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or R2 is selected from straight chained or branched C.j.i^alkyl Cg 
..alkylethoxy. aigalkyiphenolethoxy radicals and R3 is benzj^l; and, 
X is a halide, or methosulfate. 

A detergent composition according to any one of the preceding claims wherein 
foZir' ^ ^^^^ °^ thereof according to the 

O 

(CHjCH^On-O-S-O- X+ 



O 

where: R is a Cg - Cg alkyl group; 

n is an integer from 1 to 30; and, 

X represents an counterion selected from alkaline earth metals 
and ammonium. 



01 me preceedmg claims further 

compnsmg: 

0 to 10 parts by weight, based on the total weight of the aqueous detergent 
composition, of one or more additives selected from: builders, chelating 
agents. pH adjusters, stabilizers, hydrotropes. rheology modifying agents 
sequestrants. optical brighteners. solvents, coloring agents, and fragrance^. 

A detergent composition according to any one of the preceeding claims 

comprising: 

A) 5 - 30 parts by weight of one or more anionic surfactants selected 
from alkylethercarboxylates and alkylethersulfonates; 

B) 5-20 parts by weight of one or more quaternary ammonium 
surfactants having germicidal properties; 

C) 5 - 30 parts by weight of one or more nonionic surfactants selected 
from mear and secondary alcohol alkoxylates. alkylphenol ethoxylates. alkyl 
polyglycosides, amine oxides, alkanolamides; 

D) 1 - 8 parts by weight of one or more amonic co-surfactants selected 
from alkylsulfates, alkylsulfonates. alkylethersulfates. alkylarylsulfonates 
al]^laiylether.ulfates present in a proportion not exceeding one half of th^ 
weight of the one or more quaternary ammonium surfactant compositions 
navmg germicial properties; 

wherein the weight raUos of B:A are at 1 :2 or greater. 
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A detergent compositions according to Claim 13 wherein the weight ratios of 
B:A are at least 1.5:2. 

A detergent composition according to Claim 13 or Claim 14 comprising: 

A) 1 0 - 20 parts by weight of one or more anionic surfactant 
compositions selected from alkylethercarboxylates and alkylethersulfonates; 

B) 6 - 1 2 parts by weight of one or more quarterary ammonium surfactant 
compositions having germicidal properties; 

C) 1 0 - 25 parts by weight of one or more nonionic surfactant 
compositions selected from linear and secondary alcohol alkoxylates, 
alkylphenol ethoxylates, alky! polyglycosides, amine oxides, alkanolLides; 

D) 2 - 5 parts by weight of one or more anionic co-surfactant compositions 
selected from alkylsulfates, alkylsulfonates, alkylethereulfates, 
alkylaiylsulfonates. allcylarylethersulfates present in a proportion not 
exceeding one half of the weight of the one or more quaternary ammonium 
surfectant compositions having germicial properties; 

wherein the weight ratios of B: A are at 1 :2 or greater. 

A process for the simultaneous laundering and santiziation of textile fabrics 
comprising the process step of: 

laundering said textUe fabrics in an aqueous wash bath which contains 
an aqueous liquid laundry detergent composition having germicidal efficacy 
which comprises: 

A) I - 40 parts by weight of one or more anionic surfactants selected from 
alkylethercarboxylates and alkylethersulfonates; 

B) 1 - 25 parts by weight of one or more quarterary ammonium surfactants 
having germicidal properties; 

C) 3-50 parts by weight of one or more nonionic surfactants selected 
from linear and secondary alcohol alkoxylates, alkylphenol ethoxylates, alkyl 
polyglycosides, amine oxides, alkanolamides; 

D) 0 - 1 0 parts by weight of one or more anionic co-surfactants selected 
from alkylsulfates. alkylsulfonates. alkylethersulfates. alkylarylsulfonates 
alkylarylethersulfates present in a proportion not exceeding one half of the 
weight of the one or more quaternary ammonium surfactant compositions 
having germicial properties; 

wherein the weight ratios of B: A are at 1 :2 or greater. 
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A proc«. accordingto Claim 16 whcreu, the li„dd laundo- da,„gen, 
«mposmo„. are pr«.„, to ^ aqueous ba* to a weigh, „U„ „f Lrgen, 
composidon. water of at least 1 :500. ^^'gcm 

process aceordtog ,„ Claim 1 6 or Clato, 1 7 whereto .he liquid laundry 
detergent compositions are Dre^pnf Jn t»,» , " wunary 

determent r^S : ^ ^ ^^'g^^t of 

detergent composition.water of from 1 :500 - l ;33o. 

itrieXr^'^''^"''"'''^'^ ISforthe Simultaneous 

''^^"'^^ '^'"^^ "'-P"-^ P^-- step of: 
laundenng said textile fabrics in an aqueous wash bath which contains 

= :pr ^^"^^ — " ~ : ~ 

A) 5-30 by weigh, ofone or more araonic surfactant selected 
from alkyleaercarboxylares and alkylethersulfonates- 

Jvtog :e;::cr,:;:f - --'^ — — 

polyglvcosides. a™i„.^.„ .,r.^°'^'°'"' =*yl 



alkanolamid 



fr„ t1, * IT" "'■""^ " co-surfacants selected 

T tes, aUcylar^Uulf^tr 

25 h"^o °e , " """" '"'"^ ^f---' "".positions 

navmg germjcial properties; 

^vherein the weight ratios of B:A are at 1 :2 or greater 
with the remaining balance to 100 paxls by weight of 'water. 

30 tc^^:::"^ ^^-nbed in 

accordance to any of Examples 1-8. 
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